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(54) SEMICONDUCTOR 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
suppress the substrate floating 
effect of a semiconductor device 
having a MIS field effect 
transistor on a semiconductor 
layer by forming at least one 
region having a recombination 
center structure for ionized 
charges in a polycrystalline Si 
film. 

SOLUTION: An n-type MIS 
transistor comprises an insulative 
substrate 10, polycrystalline Si 
layer 9 deposited on the 
substrate, source diffused layer 
20, source electrode 1 5 
connected thereto, drain diffused 
layer 19, drain electrode 14 
connected thereto, and gate 
electrode 1 8 connected through a 
gate insulation film 17 in the Si 
layer 9. Crystal defects are locally 
caused in a part between the 
transistor and substrate 10 at 
desired positions and depth by 
implanting ions of an element e.g. 
Si, Ar and Ne irLthe Si layer 9 to _ 
'^ ^nrTrejiohs^ 1 as recombinatio gr 
•^^c entersl Thus it is possible to 
suppress the substrate floating 
effect With holding the high speed 
and low operating voltage 
features owing to a low parasitic 
capacitance of the thin film 
transistor to obtain a high 
reliability semiconductor device. 
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(54) MOS 

SEMICONDUCTOR DEVICE 
AND MANUFACTURE 
THEREOF 

(57) Abstract: 

PURPOSE: To obtain an MOS 
semiconductor which does not 
generate substrate floating effect 
without decreasing the integration 
by disordering at least a part of 
crystallinity of a p-n junction 
except the surface of a 
semiconductor region of the p-n 
junction formed between a 
substrate region and an impurity 
region. 

CONSTITUTION: A single crystal 
silicon region 42 and a field 
oxidized film 44 are fored on an 
insulating substrate 40. and an 
Si02 layer 46 is further formed. 
After a resist 48 is then 
accumulated, it is selectively 
etched to form a hole 50 reaching 
the layer 46. Thereafter, Si ions 
are injected under the conditions 
of accelerating voltage of 1 90keV 
and dosage of 1 x 1016/cm2. 
Under these conditions, projected 
resin RP is 2,952&angst; and is 
disposed at the boundary 
between a silicon and a sapphire. 
Accordingly, a crystalline 
deterioration region 52 is formed 
in the boundary between a^single 
crystal silicon region 42 and an 
insulating substrate 40 of the 
sapphire. In the region 52, the 
lattice defects exist more 
conspicuously in the single 
crystal silicon region 42 around 
the periphery, and the crystal 
orientation is disordered 
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(54) SEMICONDUCTOR 
DEVICE 

(57) Abstract: 

PURPOSE: In a transistor being 
formed within the silicon film on 
an insulating film, to absorb 
positive holes generated by 
collision ionization phenomena so 
as to improve breakdown strength 
by providing a region having a 
concentration higher than the 
substrate concentration. 

CONSTITUTION: When a source 
electrode 42 is grounded and 
positive voltage is applied to a 
gate electrode 5, a transistor 
becomes ON conditions. When 
positive voltage is applied to a 
drain electrode 41 in this 
condition, electrons flow from a 
source diffusion layer 32 to a 
drain diffusion layer 31, Moreover, 
when the electrons get energy 
enough being accelerated by an 
electric field, they collide against 
a silicon lattice and generate 
electron-hole pairs, and the 
electrons generated here are 
absorbed in a layer 31 along a 
drain electric field, the positive 
holes flow in a substrate and are 
absorbed i n a P+ diffus ion layer 
33 in high positive hoTe^deh^lty. 



Hereby, they do not accumulate 
in the vicinity of the layer 32, and 
also potential barriers between 
the source and the substrate 
cease to be low. As a result, kink 
phenomena become small or 
cease to appear. 
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(54) SEMICONDUCTOR 
DEVICE AND ITS 
MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
make it possible to remove the 
substrate floating effect of a MOS 
transistor by a method wherein a 
low density diffusion layer region 
is provided in the vicinity of the 
source diffusion layer region of 
the MOS transistor, and a region 
having a recombination center 
structure is provided in the low 
density diffusion layer region. 

SOLUTION: A MOS type field 
effect transistor, which is formed 
on a SOI substrate 1, is provided 
The high density n-type source 
diffusion layer 91 of the 
above-mentioned MOS transistor 
has the first diffusion layer 1 2 
which is connected to a source 
electrode 14, and the second 
diffusion layer of a low impurity 
density region 3 which is at least 
in the neighborhood of the lower 
region of the first diffusion layer 
12. Als o, a region (crysta l, 
defective region) 1 1 , having a 
'>e co n ibi itJ Liu f r center mechanism 
relative to electric charge, is 
provided inside the second ' 
diffusion layer 3. As a result, the 
minority carrier generated on the 
SOI substrate 1 can be implanted 
into the crystal defective region 
1 1 and annihilated, and the 
substrate floating effect is 
cancelled. 
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(54) MIS TYPE 
TRANSISTOR 

(57) Abstract: 

PURPOSE: To obtain a normally-off 
MISFET having no kink 
characteristic and high Gm 
(mobility) by bringing the surface to 
low concentration and the base to 
high concentration in the impurity 
concentration distribution of a thin- 
film SOI substrate. 

CONSTITUTION: Source-drain 
regions 15, 16 are formed to the 
surface of a single crystal silicon 
layer (an SOI substrate) 1 2, and an 
N+ polysilicon gate electrode 18 is 
shaped onto a channel region 
between these source-drain 
regions 15, 16 through a gate 
insulating film 1 7. Impurity 
concentration distribution just 
under a channel is set so that 
threshold voltage is brought to the 
state of normally-off and kind 
characteristics are not acquired 
The thickness of an insulator film 
1 1 is brought to a value not 
affected by an SOI channel, and the 
thickness of 30nm of the surface of 
the SOI substrate 1 2 is brought to 
a P type and impurity concentration 
of 1015cm-3 and the thickness of 
20nm of the base of the SOI 
substrate 1 2 to the P type and 
impurity concentration of 2 x 
101 7cm-3, thus controlling 
threshold voltage to a normally-off 
type. Accordingly, the normally-off 
of high Gm can be realized 
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(57) Abstract: 



PURPOSE: To prevent a latch-up and to increase the 
breakdown voltage by implanting neutral impurity ions 
into a silicon transistor element. 

CONSTITUTION: An element 10 has a substrate 12, a 
buried insulating oxide 14, a drain region 16 and a 
source region 18. A main body region 24 is a channel 
region under a gate betv^^een the source region and the 
drain region of the element. In a treatment operation, 
an annealing treatment is performed after neutral 
species are implanted to remove a damage caused by 
implantation. Since the neutral impurities in clude VIII 
group atoms such as kr yp ton, xenon, germarnum and the 
atoms are large in size and cause turbulence in a band 
structure, the scattering centers to high energy 
carriers in a transistor Increases. When a drain field 
having a neutral impurity center Is constant, a 
collision Ionization current decreases and a parasitic 
bipolar effect also decreases, which can prevent a 
latch-up and increase the breakdown voltage. 
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(54) MANUFACTURE OF 
MOSTYPE , 

SEMICONDUCTOR DEVICE 

(57) Abstract 

PURPOSE: To easily obtain the ( A ) 

titled device by the simple. 

manufacturing process which is 

markedly reduced in leakage 

current generated under the 

electric floatation of a substrate. 

by providing the process of 

introducing an impurity serving as 

the lifetime killer deeply into the 

channel which has been formed in 

the substrate. 

CONSTITUTION: A resist film 1 4 ( B > 

having an aperture 1 3 by 
corresponding to the channel 
forming region in an element 
region 1 2 is formed on a field 
insulation film 1 1 including the . 
element region 12. Next, the 
condition for ion implantation is 
so set that the doping center 
comes below the channel forming 
region at a depth distant from the 
main surface of the element 
region 1 2, and the lifetime killer 
1 5 made of an impurity such as 
Ail k inifptftri hv using this resist ( C ) 

film 14 as a mask Next, a gate 
"ifTSUlation him lb and a gate 
electrode 1 7 are formed on the 
element region 12 after renrioval 
of the resist film 14, which are 
then patterned. A souce region 18 
and a drain region 1 9 are formed 
by introducing a required impurity 
into the element region 12, using 
that pattern as a mask; 
accordingly, a semiconductor 
device 20 is obtained. 




12 
11 

0 




COPYRIGHT: (C)1 986,JPO&Japio 



04116984 



http://www.delphion.com/cgi-bin/viewpat.cmd/JP041 1 6984 A2 




(11) Publication number 04116984 A 



Generated Document 



PATENT ABSTRACTS OF JAPAN 



(21 ) Application 02237347 
number 


(^51) Intl. HOI L 29/784 


(22) Application date: 07.09.90 




(30) Priority: 


^]^\. ^ SEIKO EPSON CORP 

Applicant: 

(72) Inventor IWAMATSU SEIIGHI 


(43) Date of application n 04 92 
publication: 


(84) Designated 
contracting states: 


(74) 

Representative: 



(54) N-CHANNEL MOS 
THIN FILM , 

SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To perform an 
N-channel MOS type thin film 
transistor having high OFF 
withstand voltage by providing a 
P+ type diffused layer under a 
gate adjacent to an N+ type 
source diffused layer in an 
N-channel MOS type thin film 
semiconductor device. 

CONSTITUTION: A P-type thin Si 
film 3, is formed on an Si02 film 2 
formed on an Si substrate 1 , and 
a gate electrode 5, and an N+ 
type source diffused layer 6. an 
N+ type drain diffused layer 7 are 
formed. Further, P+ type diffused 
layers 8, 8* are formed by an . 
oblique ion implanting method, 
etc., in such a manner that the 
layer 8 is adjacent to the layer 6. 
Thus, the layer 8 is formed so 
that holes are sunk, thereby 
improving its OFF withstand 
voltage. 
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(54) SEMICONDUCTOR 
DEVICE AND 
MANUFACTURING 
METHOD THEREOF 

(57) Abstract: 

PURPOSE: To provide the title 
semiconductor device and 
manufacturing method thereof 
capable of easily controlling the 
inversion voltage making high 
breakdown strength and high 
driving force compatible with each 
other without increasing the 
capacities of source and drain. 

CONSTITUTION: After removing 
the residual insulating films 5a, 5b 
on the sidewalls of a gate 
electrode 4, P+ type 
semiconductor layers 10a, lOb are 
selectively implanted in the end 
parts only on the channel side of 
source-drain 6a. 6b. The P+ type 
semiconductor layers 10a. 10b 
can restrain the punch-through of 
source, drain to control the 
inversion voltage thereby enabling 
the concentration of a P type 
substrate to be set up at low 
level as well as an element to be 
microminiaturized without 
increasing the drain capacity at 
all. Furthermore, the impurity 
concentration in the channel 
region can be unequalized thereby 
increasing the driving force of 
transistors. 
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(57) Abstract 

A parasitic bipolar where minority carriers (AS) produced in an SOI substrate (1) by injecting the carriers (AS) into die source of a 
MOS transistor formed on the substrate (1). An area having a conductivity which is opposite to that of the source diffused layer (1 1) of the 
MOS transistor and-a recombination center mechanism is formed in the source dififiised layer (11). 
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(54) SEMICONDUCTOR 
DEVICE 

(57) Abstract: 

PURPOSE: To make high mobility 
and low life time of a carrier 
compatible by a method wherein 
the carrier life time in the part in 
contact with a part of active 
region is to be arranged in the low 
life time region smaller than the 
active region. 

CONSTITUTION: An active region 
on an insulating substrate 101 is 
composed of a p type channel 
region 102, an n+source region 
105, an n+drain region 104, a gate 
insulating film 111, and a 
polysilicon gate 108. On the other 
hand, the surface side near the 
polysilicon gate 108 is provided 
with single^ cry staLor 
quas rcrvsta l while a low life time 
region 120 e.g. polycrystalline or 
amorphous, etc., is provided on 
the part near the Insulating 
substrate 101 side. Through these 
procedures, the low lifet ime l ayer 
120 can suppress the hole T 
"^accumulation to immediately 
extingluish the hole in the low life 
time rigion 120 that the 
deteriorati on in the brea kdown 
"Ttfgngt h due to the ca rrier ' 
accumulation as well as j he 
•^uctuation in inve rse volta gejn 
< r th e channel region ]UZ may be 
suppre ssed] 
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